Introduction
There is a broad discussion on the demand for workers. In this context, occupational segregation is mostly discussed in terms of gender segregation, such as Blau and Hendricks (1979) , and Anker (1997) . The problem of age specific segregation is discussed less. But in times of aging societies, such as Germany, employability of older individuals is more and more relevant. Only some newer surveys give an overview, such as Siebert (2009), O`Brian (2010) , and Backes-Gellner and Schneider (2012) .
In this paper I focus on job opportunities for older male and female workers. It is an enriched replication study of Hutchens (1988) , who showed for the United States, that firms employ older workers, but hire them less. I use a rich dataset for West Germany, To measures occupational segregation of newly hired workers, I use different types of segregation curves and indices, such as the Duncan or Dissimilarity Index (Duncan and Duncan 1955 ) and the Hutchens Square Root Segregation Index (Hutchens 2001 (Hutchens , 2004 .
I show a long run decline of occupational segregation over time in Western Germany.
While newly hired male and female workers in the age groups of 18 to 34 and 35 to 54
are quiet similar distributed in terms of the indices, the oldest age group of 55 and older, is different. I find rising segregation beginning in the early 1980s till the late 1990s and the early years of 2000. The effect of occupational segregation seams to be stronger for older women than for older men 1 . Changes in labor and retirement policies may explain the distributions.
Based on theoretical considerations, I argue that an individual's range of job opportunities shrinks with age. While younger worker have a wider range of jobs to choose, older are limited. The demand for older workers is lower than for younger ones.
This difference in employability is based on productivity aspects such as skills and maybe on any kind of discrimination. Since the influential papers of Oi (1962) and Becker (1962) human capital aspects are taken into account for recruitment. Oi (1962) shows that hiring new workers is associated with quasi-fix costs of employment. These are costs for recruitment processes, or later on for training activities for newly hired workers. While specific trainings are given by firms to support firm related skills, general trainings do increase the workers own productivity more independent of firm specific needs. Becker (1962) discuss that specific trainings are given more often to younger workers than to older. The younger ones will stay more years in firms, on average, than the older ones and hiring firms get higher returns back, such as increasing productivity. For the case of general trainings, these are indirectly paid by the worker, in general by accepting lower wages. Hutchens (1988) argues, because of different payoff times discussed above, both types of trainings are more attractive for younger workers than for the older ones.
1 It should be noted, however, that in Germany employment rates of workers older the age of 55 rise since the middle of the 1990s. While employment rates of older female workers are on lower levels, their rates have increased stronger. Fuchs et al. (2011) make projections for the German labor market in the year 2050. They calculate increasing employment rates of the potential workforce for higher age groups. Sixty percent of the females and seventy-five percent of the males will be working at the age of 60 to 64. Lazear (1979 Lazear ( , 1981 demonstrates that firms are interested in paying deferred compensation. Here newly hired workers receive wages that are under the value of marginal product at the beginning and higher than the value of marginal product at the end of their firm careers. As a result, older job incumbents with a long duration of tenure get high wages. Rising wage profiles ensure workers' motivation and save monitoring costs. On one hand, jobs are protected for older workers within the firms.
On the other hand firms have less motivation to hire older workers instead of younger ones, from the outside. Pfeifer (2009) shows, if wages are paid on equity considerations, these newly hired older workers would be overpaid or being under productive. Hutchens (1986) describes that delayed payments can be interpreted as fix costs, as well. Firms may see the chance to cheat against the workers and terminate the contract earlier than expected by employees. So the firms have to pay a premium on top of the wage to compensate the workers for the hypothetical risk of being cheated.
The subsequent paper is structured as follows. In the next section I give a review of the literature. Section 3 summarizes different measures of occupational segregation. Section 4 present data description and empirical results for Germany, based on the regional file of the IAB Employment Sample (IABS-R04). The paper concludes with a summary and discussion of the findings in Section 5.
Literature Review
Hutchens (1986) composes an Opportunity Index to measure hiring opportunities of older workers. Here the share of recently hired older workers is divided by the share of all older workers. Using U.S. data of the National Longitudinal Survey (NLS) 1970 for men, the Opportunity Index for hiring workers older the age of 55 is used as an independent variable in regressions, such as pensions and mandatory retirement.
Because of fixed costs of employment, older individuals face a lower probability of being hired than the younger ones. Hutchens (1988) suffer from a plant closure in the last five years. Using the Opportunity Index, there is evidence that older displaced workers face a lower probability of finding a job in a different sector or occupation than younger workers. This is interpreted in a way of no restricted opportunities in the current sector or occupation for older workers.
2 Scott et al. (1995) use data matched by US Enterprise and Establishment Microdata 1991 (USEEM) and four waves of the Employee Benefits Supplement based on CPS 1979 to 1993. They show that firms' health insurance policies may influence their hiring decisions. Firms, which make higher health insurance offers, employ more older workers, but hire less. Heywood et al. (1999) use the Opportunity Index as a dependent variable to perform regressions for Hong Kong data of 1996. As a central result, the requirement of skills by firms lower the hiring probability of older individuals. This case is special, because the age of 35 is used here to split workers into young and old, and Hong Kong has no anti-discrimination law concerning age. Hirsch et al. (2000) use CPS data for the years 1983 to 1995. They compute segregation curves and Gini coefficients to confirm Hutchens (1988) (2011) shows that older women are less employed than younger women or men at any ages, because of lower productivity. This age and gender specific lack of productivity may not be compensated by lower labor cost, such as lower wages or lower payments to the social security. Pfeifer and Wagner (2012) show for
Germany, that firms with higher shares of female workers do not automatically face lower profitability, than firms with lower shares. With a new type of data set, they report higher profitability of these firms. They conclude that lower productivity of women may be over compensated by lower wages costs.
Koller and Gruber (2001), and Boockmann and Zwick (2004) show that both groups, employer and employees rate the perception of productivity of their own age group higher than of others. While older workers are intended to have higher soft qualities or soft skills, such as reliability and commitment, hard qualities such as physical power and new technological skills are more intended to younger workers.
Measurement of Occupational Segregation
In the literature on segregation there is a broad discussion on proper measuring.
Occupational segregation is mostly measured in indices scaled from zero to one and visually in Lorenz curves or segregation curves. In general both ways of measuring are used for one points of time. To compare segregation over time a set of index points or an array of curves is needed. While income or GDP are ratio scaled, jobs are nominal scaled 3 . They have to be ordered by their number of observations. Surveys like James and Taeuber (1985), Watts (1998) or Ransom (2000) show the historical development of relevant indicators.
A long time gold standard in measuring any segregation is the Dissimilarity Index D defined by Duncan and Duncan (1955) . The Dissimilarity Index can be visually interpreted as the maximum distance between the equality line and a segregation curve.
See equation (1) for D. Let the number of workers in firm 1,..., in  in a job be i p for newly hired workers and i r for job incumbents. For all workers in a firm, P presents the sum of newly hired workers, and R presents the sum of job incumbents. James and Taeuber (1985) show that the Gini coefficient G is computed out of Lorenz or segregation curves. The Gini can be visualized as the twice of the area between equality line and the curve. Both indices D and G are scaled from zero to one, where zero means equal and one unequal distribution. Hutchens (1991) argues that D is not as sensitive as G in the case of occupational distributions.
Hutchens himself computes segregation curves that take into account occupational specialties. This is a so called RIMFO condition (relative inequality measure for occupation) of four characteristics of segregation measurement 4 . Similar to the well established box illustration of Lorenz curves, equality is drown in a running line from the origin (0,0) to the upper right corner (1,1). There are two extremes: no segregation and total segregation. In the first case the segregation is identical to the equality line. In the second one the curve is a triangle located in the lower right corner. Each hypothetical segregation curve would be a line between these two extremes.
Hutchens (1988) Having two curves, the upper one, which is closer to the equal distribution dominates the other. While intersecting curves cannot be interpreted in the way of dominance, indices can do it. A higher value shows a higher kind of segregation.
Because of the ambiguous results of intersecting curves, Hutchens (2001 Hutchens ( , 2004 develops the so called Hutchens Square Root Segregation Index H. Again the H index is scaled from zero to one, where zero means no segregation and one total segregation.
This measure allows additional for additive decomposition of segregation. See equation (2) 
In contrast to other more common types of measuring segregation discussed above, this H index does not only fulfill the requirements of four characteristics, it satisfies a set of seven properties for good measuring occupational segregation 5 . So I am in favor of this measure.
5 Hutchens (2004) entitles the last three characteristics (additive decomposability, symmetry in types and range). At first I limit the data to 129 job, because of insecure job information in a residual category with non-agricultural family assistants and others. Second I use only individuals working on the cutoff date on the 30th June of every year 7 . Hutchens (1988 Hutchens ( , 1991 Hutchens ( , 1993 and Hirsch et al. (2000) use CPS data with the cutoff date 31th of January. final data set includes 11,9 million observations and roundabout 425.000 persons per year. There are no sample weights used, because there are not included.
Data and Results
It is known from other data sets, that measurement errors in occupational information may exist, see for instance Kambourov and Manovskii (2008) , and Rhein and Trübswetter (2012) . Otherwise because of the administrative origin and the tremendous sample size of the data, I suppose to have no structural problems, such as recall biases.
See table 1 for a descriptive overview of newly hired workers over age and gender. and the oldest with 55 years and older. I suppose that these three groups represent a typical employment structure over the life cycle. The first group will change their jobs more often than the others, because of information lags and early life job mismatches.
The second group will be more stable in their employment situation, because of less job shopping than the younger and maybe more equal job opportunities. For the last group I suppose less job changes, but a higher occupational segregation. Table 2 shows exemplary typical jobs for newly hired older workers.
9 Table 2 around here 9 I know that some of these jobs are typical for seasonal or fixed-term work, such as security or cleaning jobs.
Empirical Results
In the perspective of a long run development of occupational segregation in Western Germany, I compare different measures of segregation over the years of 1977 to 2004 10 .
At first, I draw segregation curves for newly hired workers. In figure 1 I show segregation for men on the left side and for women on the right. In general segregation is higher for women than for men, and older women have the highest segregation at all ages. The curves do not intersect, so they can be interpreted in terms of domination. The youngest age groups are close to the equality line, so segregation is the lowest. The curves for the middle age groups are similar to the younger, but more segregated. For the oldest workers the curves are much more shaped, so the oldest age groups have the highest levels of segregation. While segregation curves present clear evidence that occupational segregation is highest for older workers, the pattern of the D index does not clearly prove this result for men.
The most of the time the middle age group has the lowest set of job opportunities.
It might be a hint that the D index is not sensitive enough for smaller observation groups such as the oldest ages. Beginning in the second half of the 1990s, middle aged workers run parallel. Before that time both lines converged by male decrease and female increase. In the oldest group I find a parallel run of the lines, but a proceeding increase in female segregation, beginning in the middle of the 1990s.
The boost of higher female occupational segregation for the oldest age group, may be driven by increasing female employment rates over time. Man older the age of 55 have traditionally higher levels of employment rates than women in this age, but the rates for occupational segregation for the case of older workers in Germany.
Conclusion
The empirical literature on segregation is mostly about the topic of gender segregation.
In this paper I turn toward the questions of age and gender. Being inspired by the work of Robert Hutchens (1988 Hutchens ( , 2001 Hutchens ( , 2003 , I focus on occupational segregation of newly hired older workers in Western Germany.
I use the regional file of the IAB Employment Sample (IABS-R04), a rich dataset with information for almost thirty years. Computing segregation curves and different indices, I plot figures for men and women for three different age groups (18-34, 35-54, and 55 and older).
First of all, I can show that both age and gender specific segregation do exist in results. There is evidence for a long run decline of occupational segregation for both types of gender in Western Germany. While men seem to have a type of convergence over all ages in their opportunities, women are more segregated over age. Especially the group of women older the age of 55, seems to face the hardest segregation on the labor market. While newly hired male and female workers in the age groups of 18 to 34 and 35 to 54 are quiet similar distributed in terms of the indices, the group older the age of 55 is different. Beginning in the 1980s segregation for older male workers tend to arise till the early 1990s and decline later. Around the late 1990s there is a temporary re-increase. For older female workers, the described distribution is similar, but stronger.
Beginning in the 1980s segregation arise till the middle of the 1990s. Later it tend to remain stable and decline in the early years of 2000. As Vandenberghe (2011) shows, the special case of older women`s employability may be based, on a not compensated lack of productivity.
Both curves for the oldest age groups may be explained by changes in labor and retirement policies in Germany. Especially in the middle of the 1980s, the late 1990s
and the early years of 2000 strong structural changes happen. While at the beginning, early retirement schemes are used to lower old age labor supply, later on part-time employment and fixed-term contracts should raise it. This shows that appropriate job matching and better working conditions can help to rise job opportunities, even for the older workers. So in the future, participation of older workers on the labor market may foster by installing more flexible work time arrangements. IABS 1975 IABS -2004 IABS , smoothed 1977 IABS -2004 Occupational Segregation: Men Western Germany IABS 1975 IABS -2004 IABS , smoothed 1977 IABS -2004 Occupational Segregation: Men Western Germany 
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